Background and Purpose-Differences exist between European countries in the proportion of patients who die or become dependent after stroke. The aim of the present study was to identify differences in the use of time by stroke patients in 4 rehabilitation centers in 4 European countries. Methods-In each of the 4 centers, 60 randomly selected stroke patients were observed at 10-minute intervals using behavioral mapping. Observations took place on 30 weekdays selected at random, on equal numbers of morning, afternoon, and evening sessions. A logistic generalized estimating equation model with correction for differences in case mix and multiple testing was used for the analysis. Results-Overall time available from different professions was the highest in the United Kingdom, but patients in the United Kingdom spent on average only 1 hour per day in therapy. This was significantly less than patients in Belgium and Germany, who spent Ϸ2 hours, and patients in Switzerland who spent Ϸ3 hours per day in therapy. In all centers, patients spent less than half their time in interactions and Ͼ72% of the time in nontherapeutic activities. 
T
here is wide variation between European countries in the proportion of patients who die or become dependent within the first 6 months after stroke. 1, 2 Outcomes in the United Kingdom appear to be consistently worse than the rest of Europe. 1, 2 Beech et al 3 found significant differences in length of stay and percentage of stroke patients receiving brain imaging and neurosurgery on admission. Also, the extent of rehabilitation varied significantly between European countries: the percentage of patients with an identified need who actually received therapy ranged from 44% to 90% for physiotherapy, 0% to 65% for occupational therapy, and 0% to 60% for speech therapy. 3 Significant differences also existed in the amount of therapy stroke patients received. Two American studies found that patients spent 21% to 31% of the working day in therapeutic activities. 4, 5 In the United Kingdom, patients were engaged in therapy for Ͻ15% of the working day. 6, 7 Another study showed that Swiss stroke patients spent 45% of the working day in therapy, whereas Belgian patients spent 28%. 8 These studies suggest large geographical variation in the amount of therapy stroke patients receive in rehabilitation centers. This is important because evidence suggests that more intensive rehabilitation produces a better functional outcome. 9 Studies comparing the use of time by patients in rehabilitation centers in European countries are lacking.
The aim of the present study was to compare the way stroke patients spent their time while in a rehabilitation center in 4 European countries.
Methods

Subjects and Settings
The study was conducted in the following rehabilitation centers: University Hospital, Leuven, Belgium; City Hospital and Queens Medical Centre, Nottingham, UK; RehaClinic, Zurzach, Switzerland, and Fachklinik, Herzogenaurach, Germany. The centers were typical of established stroke rehabilitation services in each country.
Sixty stroke patients were monitored in each center. The inclusion criteria were: (1) first-ever stroke as defined by World Health Organization (WHO), 10 ; (2) 40 to 85 years of age; and (3) score on Gross Motor Function of Rivermead Motor Assessment (RMA-GF) 11 Յ11, score on leg and trunk function Յ8, or score on arm function Յ12 on admission to the rehabilitation center. The exclusion criteria were: (1) other neurological impairments with permanent damage; (2) stroke-like symptoms attributable to subdural hematoma, tumor, encephalitis, or trauma; (3) prestroke Barthel Index (BI) 12 Ͻ50; (4) admitted to the rehabilitation center Ͼ6 weeks after stroke; and (5) no informed consent. The study was approved by the ethics committee for each center.
Study Design
On admission, stroke severity was assessed with the National Institute of Health Stroke Scale (NIHSS), 13 RMA-GF, 11 and Barthel Index. 12 Behavioral mapping was used to document patients' activity, location, and interaction. Observations were made on 30 randomly selected days, equally distributed over the 5 weekdays to cover regular activities. Observations took place in 3 5-hour sessions: from 7 AM until 12 PM, 12 PM until 5 PM, and 5 PM until 10 PM. Ten morning, 10 afternoon, and 10 evening sessions were conducted in each center. For each session, 2 patients were randomly selected and observed at intervals of 10 minutes. One of the 2 patients was observed every 5 minutes. In each center, there were 1800 observations.
The researchers were trained in the observation technique, and a manual was provided to ensure standardization. The project manager (L.D.W.) visited all centers 4ϫ to recalibrate the researchers' work. Rehabilitation staff were informed about the nature of the study but were not given advanced warning when the observations would take place.
The average time available per patient per week was calculated for each professional group in each center using the formula: number of full-time equivalent staffϫworking hours per week/ number of beds.
Behavioral Mapping
The observation methods used were based on 2 previous studies. 5, 8 De Weerdt et al 8 verified the interobserver agreement of the 3 categories used in this study. Cohen's was high for: (1) activities (ϭ0.967); (2) locations (ϭ0.986); and (3) interactions (ϭ0.958). On the basis of direct observation, the category "activities" was scored into 9 therapeutic or 8 nontherapeutic subcategories. Location and interaction were scored in 8 and 7 subcategories, respectively (see Table 3 ).
Data Analysis
The characteristics of patients were compared between centers using 2 , ANOVA, or a Kruskal-Wallis test, as appropriate. Frequencies of observations were calculated to determine the use of time by stroke patients in the centers. The total therapy time in the evening sessions was minimal (8.5 minutes average, of which 60% was nursing care). Therefore, the statistical analysis was based on the observations between 7 AM and 5 PM.
The consecutive observations on patients were dependent. Therefore, the probability of therapy was modeled by fitting a logistic generalized estimating equation (GEE) 14 model accounting for the serial dependency and controlling for confounders and effect modifiers. Confounders are variables having a significant influence on the amount of therapy patients receive. Effect modifiers are confounders with a significant but different influence in each center. Stroke severity, time in the center, age, and time of observation (morning or afternoon) were investigated as confounders and effect modifiers. Stroke severity was based on the RMA-GF, 11 the BI, 12 and the NIHSS 13 on admission to the rehabilitation center. The influence of stroke severity and time in the center was explored because both determine the amount of therapy a patient receives. 15, 16 The influence of age was assessed because this differed between centers. The influence of the time of observation was evaluated to determine whether morning and afternoon observations could be combined.
The GEE model compared the centers on the probability of time use for each activity, location, and interaction. Some categories needed regrouping because they contained too few observations for statistical analysis. The Bonferroni-Holm correction 17 was used to correct for multiple testing for pair-wise differences between the centers. The level of significance was 0.05. All statistical analyses were performed using SAS version 8.2.
Results
Subjects
Patients in the UK and Swiss centers were significantly older compared with those in Belgium and Germany (Table 1) . Patients in the Swiss and German centers had less severe strokes compared with the other 2 centers. No significant differences were found for gender or time between admission and day of observation.
Taking into account the staffing levels and number of working hours per week, most time per patient was available for physiotherapy, occupational therapy, speech therapy, and neuropsychological training in Switzerland ( Table 2 ). The United Kingdom had the most overall time available and the most time for medical and especially nursing care. Most time for "other therapy" was available in Germany.
Confounders and Effect Modifiers
Significant confounders were the RMA-GF squared score, BI score, and age. Consequently, they were included in the model. Age was also an effect modifier, but this effect occurred mainly in age groups containing very few patients and was very small in the other age groups. Therefore, age was not included as an effect modifier.
Comparison Between Centers
Time in Therapeutic and Nontherapeutic Activities Between 7 AM and 5 PM Table 3 shows percentage time, and the Figure (a and b) shows absolute time. The time spent in therapeutic and nontherapeutic activities differed between the centers. Patients in Switzerland spent more time in therapy (2 hours and 46 minutes) compared with those in Germany (2 hours and 20 minutes), Belgium (1 hour and 59 minutes), or the United Kingdom (1 hour and 0 minutes). In all centers, physiotherapy comprised Ϸ40% of therapeutic time. Except for the United Kingdom, the second most frequent therapy was occupational therapy. More than 35% of therapy time in the United Kingdom consisted of nursing care, compared with 10% in Belgium and Ϸ5% in Switzerland and Germany. In Germany, Ϸ10% of therapy time was spent in neuropsychological training; this was 6.3% in Belgium, 3.6% in Switzerland, and was never observed in the United Kingdom. In Switzerland and Germany, Ϸ6% of therapy time consisted of medical care, which was more than in Belgium (0.8%) or the United Kingdom (2.5%). Speech therapy, sports-related activities, and autonomous exercising accounted for little therapy time in all centers.
Much time was spent sitting, lying, or sleeping. In Belgium and the United Kingdom, patients spent Ͼ2 hours per day lying or sleeping. This was more than in Switzerland (1 hour and 26 minutes) or Germany (49 minutes). Leisure and communication were also common nontherapeutic activities. Eating and dressing/hygiene took Ϸ17% of nontherapeutic time. UK patients spent the least time moving or being transported from place to place (11.5 minutes). Compared with the other centers, patients in Germany spent more time in leisure activities.
After adjusting for confounders and correcting for multiple testing (Table 4) , patients in the United Kingdom were significantly less likely to be in therapy than patients in Germany, Belgium, or Switzerland. Patients in the United Kingdom were significantly less likely to receive occupational therapy compared with Switzerland and other therapy compared with Germany. For nontherapeutic activities, the only significant differences were found for transport: patients in United Kingdom were significantly less likely to be transported from place to place compared with the other 3 centers. Table 3 After adjusting for confounders and correcting for multiple testing (Table 4) , patients in the United Kingdom were significantly more likely to be in their rooms and less likely to be in the therapy room compared with Germany or Switzerland. Also, patients in Germany and Belgium were significantly more likely to be in their rooms than those in Switzerland. Patients in Germany, Belgium, and Switzerland spent significantly more time in the corridor than patients in Table 3 shows percentage time, and the Figure (d) shows absolute time. Patients were not involved in any interaction for more than half of their time. In the United Kingdom, patients were not interacting at all for 65% of the time. Interaction occurred most often with therapists in Belgium and Switzerland (14.3% and 21.6%, respectively), with nurses (11.3%) in the United Kingdom, and with other patients (13.3%) and therapists (13.0%) in Germany. Interaction with visitors was most often observed in the United Kingdom (10.2%). The remaining categories were Ͻ10%.
Time in Locations Between 7 AM and 5 PM
Time in Interactions Between 7 AM and 5 PM
After adjusting for confounders and correcting for multiple testing (Table 4) , patients in the United Kingdom spent significantly more time alone compared with patients in Switzerland and interacted less with other patients compared with patients in Germany. Patients in Switzerland spent significantly more time with professionals than those in the other centers.
Discussion
The present study compared the activity patterns of stroke patients between 4 European centers. In previous studies, except Pound et al, 18 only 1 or 2 centers were documented, and observations were treated as if they were independent.
Also, the influence of case mix was not considered. 6 -8 There was statistical correction for both in this study. The main significant finding was the large difference in the amount of time spent in therapy. This ranged from 1 hour per day in the United Kingdom to Ϸ3 hours in Switzerland. The UK results are consistent with previous work. 6 The lack of therapy in the United Kingdom is in contrast to the time available from all professional groups. A possible explanation is the division of Only significant differences between centers are retained in Table 4 .
tasks. Participant observations (K.P.) indicate that professionals in the UK center spent more time in legally required administration, leaving less time for patient care. Taking into consideration the health economic conditions, the German center used the human resources most efficiently to provide therapy time. In all 4 centers, physiotherapy and occupational therapy together accounted for more than half the total therapy time, in line with a previous study. 8 Compared with the other centers, patients in the United Kingdom spent less time in occupational therapy but received more nursing. This may be explained by the high availability of nurses, which is in line with a previous UK study. 19 Also in the United Kingdom, patients were in bays with 4 to 6 beds with open curtains. Therefore, nurses were more likely to offer help than in centers where the patients were in single rooms. In the United Kingdom, patients were less involved in other therapies compared with the other countries. In the German and Swiss centers, massage and electrotherapy were offered by professional groups that did not exist in Belgium or the United Kingdom. Consistent with a previous study, 8 sports-related activities and autonomous exercising were rarely observed. These findings suggest that there is a potential for selfdirected remedial therapy.
In line with previous European studies, 6 -8 sitting and lying or sleeping accounted for between a third and half the day. Patients in United Kingdom and Belgium were lying down or sleeping Ͼ2 hours per day. This raises the question whether spending such a long time inactive is of benefit to patients' recovery.
Patients were not involved in any social interaction for more than half the time. Despite the open access setting, patients in the United Kingdom interacted only 11 minutes per day with other patients. In Germany, patients interacted Ͼ1 hour per day. This may be because of the transport service, infrastructure, and type of therapy. Patients in Germany are transported from 1 location to another on a strict schedule. Several patients spent time talking while waiting for therapy. From participant observations (K.P.), we noticed that if there was a table in a patient's room, other patients tended to sit and interact at that table. Also, group therapy stimulated interaction.
In summary, patients in Belgium and the United Kingdom spent more time in passive behavior, in their rooms, and without any interaction compared with patients in Germany and Switzerland. The latter centers had a more structured rehabilitation program. This may have resulted in more therapy time and a more challenging environment for the patients, physically and mentally.
There are some limitations to the study. Because only 1 center in each country participated, generalization of results to the country may not be justified. The presence of the observer may have affected the behaviors under observation. Severity of stroke was based on assessment on admission and not at the time of observation. However, the number of days between admission and observation were not significantly different between centers. Therefore, it is likely that the differences in case mix will be comparable between admission and observation. Also, staffing levels were recorded retrospectively on the basis of overall figures.
This study revealed that in the participating centers, stroke patients spent a large amount of the day in their rooms, inactive, and without any interaction. The evidence that more intensive rehabilitation improves outcome after stroke 9 is not reflected in the rehabilitation practice observed. Providing therapy time seems to be more dependent on the management style than on the number of staff available. Further studies are under way to examine the effect of this on recovery.
